Proton stoichiometry of the cytochrome c peroxidase mechanism as a function of pH.
The proton stoichiometry for the oxidation of cytochrome c peroxidase (ferrocytochrome c: hydrogen-peroxide oxidoreductase, EC 1.11.1.5) to cytochrome c peroxidase Compound I by H2O2, for the reduction of cytochrome c peroxidase Compound I to cytochrome c peroxidase Compound II by ferrocyanide, and for the reduction of cytochrome c peroxidase Compound II to the native enzyme by ferrocyanide has been determined as a function of pH between pH 4 and 8. The basic stoichiometry for the reaction is that no protons are required for the oxidation of the native enzyme to Compound I, while one proton is required for the reduction of Compound I to Compound II, and one proton is required for the reduction of Compound II to the native enzyme. Superimposed upon the basic stoichiometry is a contribution due to the perturbation of two ionizable groups in the enzyme by the redox reactions. The pKa values for the two groups are 4.9 +/- 0.3 and 5.7 +/- 0.2 in the native enzyme, 4.1 +/- 0.4 and 7.8 +/- 0.2 in Compound I, and 4.3 +/- 0.4 and 6.7 +/- 0.2 in Compound II.